A CONSTANT VOIUME RADIOCHEMICAL HOOD
/

By G. T. Saundors, CR&D

DESIGN PHILOSOPIY

In 1951, desipgn criteria werce being esteblishied for a new chemistry labora-
tory to be built by the California Rescarch & Development Company, end studies
wvero undertaken at that time to dotermine the type of radiochemistry hood that
was to be uscd. The first requircment established was that the hood must be an
integral part of a constant volume central cxhaust system, Secondly, and op-
posed to a constant volune unit, it was deslred to obtain a constant face veloc-
ity regardless of door setting. ILastly, it had to bo inexpensive.

An examination of commercially available radiochecmical hoods and those in
current usc at A,E.C, sites showed that none could mect our three dcmands. The
problen was resolved by the desipgning of a hood that was formulated around
severel features:

1. To mect constant volume and constant face velocity -~ which we set et
approximately 100 FPM -~ 1t was determined to use the hood door itself
as an air regulating valve by incorporating a by-pass port directly
above the hood compartment.

2. The exhaust filters were to be instelled immediately adjacent to the
hood outlet and at floor level to facilitate ease of change.

3. The hood must be readily portadble and must pass through a standard
3+0" x 70" door.

4. It must be easily disassembled so that in the event of contamination

" only the affected part need be taken away. ‘

5. It must be inexpensive,

How these features were achieved are to be illustrated by a look at the
unit as it was designed and tested. (Refer to Figures I & II (Slides 1, 2, & 3))

.

GENERAL DESCRIPTION

The overall dimensions of the hood are 9'2" high by L'3" wide and 2'10-1/2" "~
deep, without front air foill -- with foll it is 3'1—1/2” deep. It is constructed
throughout with mild carbon stecl. The ceanopy and coverplates are of sheet metel
end the supporting members utilize standard structural shapes. All surfaces that
are exposed to either corrosion or contaminatiion are finished with & baked phe-
nolic rcein., The hood opening is equipped with a rcmovable air foll to insurec
smoother eir entry. '

The hood deck will support a floor loadinﬂ of 500 pounds per squere foot.
Stenderd utility conncctions are providcd which includes & cup slnk

The hood section and the by-pass 'section both have a face areca Qf 11l square
feet; the hood window 1o likewisc 11 sguare feet and as it is moved up or down
the totel eir intake erca rcmains at 11 squarc fecot., With an average face ve-
locity of 100 FFM, tho volume remains at roughly 11CO0 CF}

The air from both the hood and bypass compartmento pass through the filter
units at the base of tho hood. A fiberglass prefilter is provided for each of
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two 27 x 2' x 5-7/8" cWS #G (equiv.) filtors connccted in parallel. The total
air volumc in the unit can bo adjusted by mcans of a butterfly damper located
downstream from the filters., An indicating manomctor shows tho preussurc drop
across the filter bed, and as the filter loading incroascs the total air volume
can be adjusted to a maximum of 3" static pressure drop across the filter bed,

The concrete slab construction of thoe building precluded any service base-
ment so that a furred-in space is provided at the side of the hood for the util-
itics and duct run from the floor to ithe ceiling. 8Since two or more hoods are
normally instelled side-by-side, thc common usage of the utility space is eco-
nonically achieved. All valves and controls arc mountcd on the pancl between
the hoods,

The hood 1s quite simple to disassemble., The upper hood and by-pass section
restis by gravity on the supporting structure. By disconmnecting the utility out-
.lets, the top section can be lifted off and taken from the room. The lower fil-
tor box and supportinﬁ structure can be remnoved by disconnccting a coupllng to
both water drain and to the air ducts.

The filtere are changed by removing the cover plates and withdrawing the
filters horizontally.

HOOD DEVEIOPLENT

In order to ascertain the air currents, pressure drops, and general flow
characteristics of the hood, a unit was mocked up to be run for smoke and ve-
lometer tests It was essentially as shown in Filgure I and was used to deter-
mine optimum beffle, air foil and opening sizes. The unit was also used to de-
termine the effect that each component had on the other,

In the original concept a simple'vertical edjusting balffle was used at the
beck of the hood chamber. This demonstrated a very rapid increase in fece ve-
locity for the lower (hood) section as the door was closed. However, the total
air volume remained fairly constant since the major pressure drop was concen-
trated at the narrow exhsust outlet between the hood and filter plenum,

. To correct this incrcase in face velocity of the hood section, the verti-
cally edjusting baffle was replaced by a hinged baffle.which could be moved to
dccrease the air volume (--thus velocity--) in the lower hood section when the
hood door was lowered. This mechenism works in this fashion: when the door 1s
closed to 10" or less from the bottom, the operator may move the baffle to a
partially closcd poeition by pulling a handle on the control pcnel. The baffle
locks in this position until the door is raised at which time it returns to its
originel position. If there 1s no objoction to the higher face velocity, the
baellTle doos not have to be closed. Figure III (S1id¢ 4) shows this linkage in
schematic feshion., Figure IV (Slide 5) shows the total volume and average face
velocity of the hood in opcration,

The use of the baffle showed that a more laminar flow of ailr was achieved
with it than without it, and there was o mininmum of hood turbulence rcgardless
of door scitting. There appcared to be no back-up of air from one compartment to
the other, although, es would be anticipated, thero was an increase in stegnated
gir in the bottom (hood) compartment as the door was lowered. Experiments with
various sizco of air foils showed that there was little variation in effect duc
to sizo. FHowover, the larger ono performed better. Tho final radius was the
maximum curvature to £it the physical installation limitatlons imposcd by both
building and porsomnel accoss., Slotted falrings were found incffective et tho
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rolativoly low velocitios involvod. It is woll to ainlo, howovor, that tho flow
patterns with tho air foils wore muny timos bottor than without: the ovorall
air pattorn was laminar with, but turbulent without, tho foils.

EOOD LIMITATIONS AND COST

There aro limitations, of courso, to this type of hood. The most obvious
one is that the numbor of hoods to a room is limited unless spocial air supply
devices aro used. This is duo to the constant volumo aspccts of tho hood.

The installed price by a commoerical fabricator of fiftoen units wap approx-
{mately $1000 cach, No attempt was maode to determine the cost of a smaller num-
ber of units.

As in @ll initiel designs, therc aro arcas of improvement end wo feol If
additional units were to be built wo would at least modify the following items:

1. Add a clamping bar on filter holders to facilitate holding.

2, Simplify beffle linkago. : .

3. Use countor weights on door instead of sash balancos.

CONCIUSIONS

The hood hes proven quite satisfactory in operation and we fesl thal the
desirable features were obtained at a minimum of cost.
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FIGURE I

SCHEMATIC DRAWING OF HOOD ELEVATICN
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' PERFORMANCE CURVES OF EOOD
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